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24. (amended) A handheld force feedback device in communication with a computer for 
roviding positioning signals to said computer for positioning a cursor displayed on a display 
device, said devick comprising: 



a support housing able to be held by a hand of a user; 

a user manipulataole member engageable and moveable by a single thumb of said user in 
two dimensions relative to ^id support housing while said support housing is held by said hand 
of said user, said thumb contaoting a contact surface of said user manipulatable member, wherein 
said movement in said two dinii^sions positions said cursor in two screen dimensions on said 
display device; 

at least one sensor coupled tov said user manipulatable member and operative to sense 
movement of said user manipulatable member in said two dimensions, said sensor operative to 
provide positioning signals which control said positioning of said cursor on said display device; 

at least one actuator coupled to saicl handheld force feedback device, wherein said 
actuator is operative to provide a feedback force to said user that facilitates the selection of 
options or icons displayed on said display devic\ based on feedback signals generated by an 
application running on said computer; and 

a thumb trigger sensor operative to detect a trigga: command from said user and to cause 
a trigger signal to be sent to said computer, said trigger ciammand including moving said user 
manipulatable member approximately orthogonally to said tWo dimensions, wherein said user 
manipulatable member is configured to allow said user to coiwol said movement in said two 
dimensions and perform said trigger command simultaneously usn<^g said single thumb on said 
contact surface, and wherein said user manipulatable member is operable by said user using said 
hand that holds said handheld force feedback device. 



25. A force feedback devic^ as recited in claim 24 wherein said two dimensions are 
provided substantially in a single plane 



k\26. (amended) A force feedback device as recited in claim 25 wherein said trigger 
commsttid includes moving ^aid user manipulatable member orthogonally to said plane defined 
by said planar dimensions. 



i7. A force feedback device as recited in claim 24 wherein said at least one actuator is a 
first actuator, and further comprising a second actuator coupled to said user manipulatable 
membe^, wherein said second actuator provides a force in the other of said dimensions of said 
user manipulatable member. 

28. A foh^G feedback device as recited in claim 24 wherein said user manipulatable 
member is coupled t<a an arm member having rotary motion about a pivot point to provide motion 
in one of said two diniensions, wherein said actuator is coupled to said arm member to output 
forces about said pivot pmnt. 

29. A force feedback device as recited in claim 28 wherein said rotary motion of said arm 
member is limited to an arcuate path of less than ninety degrees. 



30. A force feedback control device as recited in claim 28 further comprising a second 
actuator, and wherein said first actuator is grounded to said housing and wherein said second 
actuator is carried by said arm membei; 



31. A force feedback device asSrecited in claim 28 wherein said user manipulatable 
member is a sliding contact member whicnsxan be moved in a linear dimension approximately 
perpendicular to an axis of rotation of said arm member and in substantially the same plane as 
' said rotary motion, thereby providing said motionsin one of said two dimensions. 




32. (amended) A force feedback device as recited in claim 24 wherein said user holds 
ndheld force feedback d 
thumb contacting said user manipulatable member. 



^^^^ handheld force feedback devic\with a second hand in addition to said hand including said 



33. (amended) A force feedback device as recited in claim 24 wherein said at least one 
actuator is one of a motor, a brake, a piezo cer^ic actuator, and a solenoid. 



34. ^ force feedback device as recited in claim 24 wherein said user manipulatable 
member is coiMed to a centering spring return that causes a bias on said user manipulatable 
member to retum to a center position after it has been moved fi-om said center position. 

35. A force feedback device as recited in claim 24 wherein a centering spring bias on 
said user manipulatable Nmember may be electrically actuated by a signal received from said 
computer, allowing said force feedback device to have a centering mode and a non-centering 
mode, selected by said computer. 

36. A force feedback device as recited in claim 24 wherein said cursor can be used to 
select an icon, wherein said trigger\pmmand selects said icon when said cursor is positioned 
over said icon. 
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37. A force feedback device as recited in claim 36 wherein said at least one actuator 
outputs a force to augment or resmin motion of said cursor on said screen. 



^ ^/^38. (amended) A force jfeedback device as recited in claim 24 wherein said actuator alters 
a mctional contact between a member coupled to said user manipulatable member and a member 
coupled to said support housing. \ 



39. A force feedback device as recited in claim 24 further comprising a trigger actuator 
for causing resistance to said i^otion of said trigger command by said user based on a feedback 
signal from said computer. 

40. A force feedback dWice as recited in claim 24 further comprising- at least one 
additional control provided on saiii housing and operable by said user, wherein said additional 
control is operated by a different^ hand of said user than said hand operating said user 
manipulatable member. 



,0 



41. (amendeid) A force feedback device as recited in claim 24 wherein said at least one 
^^^ituator outputs detenjs when said cursor overlaps or is positioned near an icon displayed on said 

screen. 

42. (amended) A\force feedback device as recited in claim 41 wherein detents provide 
tactile click stops correlated with targets or options displayed on said screen. 

43. (amended) A force feedback device as recited in claim 42 wherein a detent correlated 
with a target or option is deac\ivated once said target or option is selected by said user using said 
force feedback device. 

44. (amended) A force feedback device as recited in claim 24 wherein said housing is 
shaped to fit in a palm of said han^ of said user while said thumb contacts said contact surface of 
said user manipulatable member, 

45. (amended) A force feedback device as recited in claim 41 wherein said detents are 
output for use in a word processor or spreadsheet program provided on said computer. 

46. (amended) A handheld force Yeedback device in communication with a computer for 
providing positioning signals to said computer for manipulating an image in a computer 
environment displayed on a screen by said computer, said device comprising: 

a handheld support housing; 

a user manipulatable member coupled tcXsaid housing and engageable and moveable by a 
single thumb of said user in two degrees of freedom relative to said housing, said thumb 
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contacting a contact surface of said user manipulatable member, wherein at least one of said 
degrees o^freedom is a rotary degree of freedom about an axis of rotation; 
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at least one sensor coupled to said user manipulatable member and operative to sense 
movement of s^id user manipulatable member in said two degrees of freedom, said sensor 
operative to provici^ positioning signals which control positioning of said image on said screen 
by said computer; 

at least one actii^or coupled to said handheld force feedback device, wherein said 
actuator is operative to provide a feedback force to said user that is correlated with an interaction 
of said displayed image in saiovcomputer environment; and 

a thumb trigger sensor operative to detect a trigger command from said user and to cause 
a trigger signal to be sent to said computer, said trigger command including a pressing motion by 
said thumb causing said user manipuhuable member to move in a trigger degree of freedom 
different from said two degrees of freedom, wherein said user manipulatable member is 
configured to allow said user to control said movement in said two degrees of freedom and 
perform said trigger command simultaneouslyoising said single thumb on said contact surface, 
and wherein said user manipulatable member is (smerable by said user using said hand that holds 
said handheld force feedback device. 




47. (amended) A force feedback device as recited ik claim 46 wherein said user holds 
said handheld force feedback device with a second hand in adoption to said hand including said 
thumb contacting said user manipulatable member. 

48. A force feedbacKijdevice as recited in claim 46 wherein the other of said two degrees 
of freedom is a linear degreeNof freedom and wherein said rotary degree of freedom allows a 
pivoting motion of said digit of said user. 

49. A force feedback devices as recited in claim 47 wherein said two degrees of freedom 
are approximately in the same plane. 

C / 50. (amended, A f^r.^.^.^, device as „ci.ed in clai. 46 wherein said at ,eas. one 

tuator includes a first brake providing a drag in a first of said two degrees of freedom, and a 
second computer controlled brakfe coupled to said user manipulatable member and providing a 
drag in a second one of said degreesvof freedom of said user manipulatable member. 



51. A force feedback device as recited in claim 50 wherein said user manipulatable 
member is coupled to an armViember having rotary motion about a pivot point, wherein said first 
brake is coupled to said arm member to output forces about said pivot point. 



m member to 




52. A fo^e feedback device as recited in claim 51 wherein said user manipulatable 
member is a sliding member which can be moved along at least a portion of said arm member in 
a Hnear degree of freedoh^, and wherein said second brake outputs forces in said linear degree of 
freedom. 

53. (amended) A fbrce feedback device as recited in claim 46 wherein said image is a 
ursor that can be used to seitect an icon displayed on said screen, wherein said trigger command 

selects said icon when said cursor is positioned over said icon. 

54. (arriended) A force fe^back device as recited in claim 46 wherein said actuator 
outputs a force controlled by said cb^piputer to provide tactile clicks correlated with targets or 
options displayed on said screen. v 

55. A force feedback dWice as recited in claim 46 wherein said device is provided in an 
automobile dashboard or automomle steering wheel. 




56. (amendedV A force feedback device as recited in claim 46 wherein said image is a 
deo game character provided in a video game environment. 



57. (amended) A Yorce feedback device as recited in claim 46 wherein said at least one 
actuator employs an electrorrheological compound. 



58. (amended) A methou for providing positioning signals to a computer from a user for 
manipulating a displayed cursor ^^n a screen and for providing force feedback to said user, said 
method comprising: 

providing a handheld force feedback device in communication with said computer, said 
handheld force feedback device in^uding a thumb member including a contact surface 
engageable and moveable by a single th^mb of said user in two degrees of freedom while said 
device is held by said hand of said user; 

sensing movement of said thumb member in said two degrees of freedom using at least 
one motion sensor and providing positioningysignals to said computer in accordance with said 
sensed movement, wherein said positioning siWials are used by said host computer to move a 
cursor displayed on a screen in two dimensions oKsaid screen; 

providing a feedback force using at least ckie actuator coupled to said handheld force 
feedback device, wherein said feedback force facilitatif s selection of an icon or option displayed 
on said screen by said cursor; and 
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sensing trigger movement of said thumb member in a different degree of freedom than 
said two degrees of^eedom of movement of said thumb member, wherein said trigger 
movement indicates a tnWer command from said user and causes a trigger signal to be sent to 
said computer, wherein sard user manipulatable member is configured to allow said user to 
control said movement in saui two degrees of freedom and perform said trigger command 
simultaneously using said singlevthumb on said contact surface, and wherein said user operates 
said user manipulatable member U9ing said hand that holds said handheld force feedback device. 



59. (amended) A method as reciteoVin claim 58 wherein said trigger command includes a 
pressing motion of said thumb member, whei;;ein said trigger command is sent to said computer 
to be used to select an option or icon displayed o<i said screen with said cursor. 



60. A method as recif 
substantially in a single plane. 



in claim 58 wherein said two degrees of freedom are 




61. A method as recited in claim 58 wherein one of said degrees of freedom is a rotary 
degree of freedom and another of said degrees of freedom is a linear degree of freedom. 



62. (amended) A metholl as recited in claim 58 wherein said at least one actuator includes 
'akes output drag to hinder motion of a rotating member coupled to said thumb member and 
hinder a sliding motion of said thuipb member. 



Please cancel claim 63 without prejudice. 




64. (amended) A nandheld force feedback device in conununication with a computer for 
providing positioning signals to said computer for positioning a cursor displayed on a screen, 
said device comprising: 

a support housing; 

a user manipulatable member coupled to said housing and engageable and moveable by a 
digit of said user in two degrees of fteedom relative to said housing while said housing is held by 
said hand of said user, wherein at le^st one of said degrees of freedom is a rotary degree of 
freedom about an axis of rotation; 

a spring return mechanism coupred to said user manipulatable member to provide a 
centering bias on said user manipulatable number toward a center position of said rotary degree 



of freedom when said user manipulatable member has been moved from said center position, 
wherein\aid spring return mechanism is electrically actuated by an external signal received from 
said computer, allowing said spring return mechanism to be selectively applied in a centering 
mode and allo^ng said spring return mechanism to have no effect in a non-centering mode; 

at least one\ensor coupled to said user manipulatable member and sensing movement of 
said user manipulataWe member in said two degrees of freedom, said sensor providing 
positioning signals whicrKcontrol said positioning of said cursor on said screen; 

at least one actuator cmipled to said user manipulatable member, wherein said actuator 
provides a force in one of said de^ees of freedom of said user manipulatable member; and 

a trigger sensor for detecting as^rigger command from said user, said trigger command 
including a pressing motion causing said i^er manipulatable member to move in a trigger degree 
of freedom different from said two degrees orfreedom. 



65. A force feedback device as recited in claim 64 wherein said external signal is 
controlled by a video game running on said computer. 

66. A force feedback device as\ecited in claim 64 wherein said spring return mechanism 
is coupled to a pivotable arm member Vroviding said rotary degree of freedom, and fiirther 
comprising a centering spring coupled to said user manipulatable member to provide a centering 
bias in another of said two degrees of freedor 



Please cancel claims 67-73 without prejudic 
Please add the following claims: 



74. (new) A hanoheld force feedback device in communication with a computer for 
providing positioning signals to said computer for manipulating an image in a computer 
environment displayed on a scteen by said computer, said device comprising: 




a support housing able to b>a held by a hand of a user; 



a sliding contact member engageable and moveable by a thumb of said user in two 
dimensions relative to said support housing while said support housing is held by said hand of 
said user, one of said two dimensions being a linear dimension, wherein said movement in said 
two dimensions positions said cursor in two stereen dimensions on said display device; 

V8 




an arm member coupled to said sliding contact member, said arm member operative to 
j-otationally move about a pivot point to provide motion in one of said two dimensions, wherein 
skid linear dimension is approximately perpendicular to an axis of rotation of said arm member 
ana is in substantially the same plane as said rotary motion; 

\ at least one sensor coupled to said user manipulatable member and operative to sense 
movement of said sliding contact member in said two dimensions, said sensor operative to 
provide positioning signals which control said positioning of said cursor on said display device; 

at least one actuator coupled to said arm member to output forces about said pivot point, 
wherein saidVorces facilitate the selection of options or icons displayed on said display device 
based on feedbiack signals generated by an application running on said computer; and 

a trigger sensor for detecting a trigger command from said user, said trigger command 
including movingXsaid sliding contact member approximately orthogonally to said two 
dimensions. \ 



75. (new) A force Veedback device as recited in claim 74 further comprising a second 
actuator to output forces on\aid sHding contact member in said linear dimension, and wherein 
said first actuator is grounded to said housing and wherein said second actuator is carried by said 
arm member. \ 

76. (new) A force feedbackNdevice as recited in claim 74 wherein said image is a cursor 
controlled to move in two dimensions, of said screen, wherein said cursor can be used to select an 
icon, wherein said trigger command sMects said icon when said cursor is positioned over said 
icon. \ 

77. (new) A force feedback device \s recited in claim 74 wherein said image is a video 
game character provided in a video game envitonment. 

78. (new) A handheld force feedback devrce in communication with a computer for 
providing positioning signals to said computer for positioning a cursor displayed on a display 
device, said device comprising: \ 

a support housing able to be held by a hand of a user; 

a user manipulatable member engageable and moveable by a thumb of said user in two 
dimensions relative to said support housing while said supporKhousing is held by said hand of 
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said user, wherein said movement in said two dimensions positions said cursor in two screen 
dimensions on said display device; 

at least one sensor coupled to said user manipulatable member and operative to sense 
movement of said user manipulatable member in said two dimensions, said sensor operative to 
provide positioning signals which control said positioning of said cursor on said display device; 



at least dne actuator coupled to said user manipulatable member, wherein said actuator 
provides a force in at least one of said dimensions of said user manipulatable member, wherein 
said force facilitates, the selection of options or icons displayed on said display device based on 
feedback signals genterated by an application running on said computer, wherein a centering 
spring bias on said useXmanipulatable membe^may be electrically actuated by a signal received 
from said computer, alloWing said force feedbacITdevice to have^ centering mode and a non- 
centering mode, selected byssaid computer; and ^"^^ 

a trigger sensor for detecting a trigger command from said user, said trigger command 
including moving said user manipulatable member approximately orthogonally to said two 
dimensions, \ 

79. (new) A handheld device for generating at least two control signals, said device 
comprising: \ 
a support housing; \ 

an arm member disposed within said support housing, said arm member being moveable 
in rotary dimension within said support housing about a pivot point; 

a contact member slidably mounted on said arm member, said contact member being 
slidable by a user in a linear dimension along said arm member, wherein said contact member is 
engageable and moveable in said rotary and linearydimensions by a thmnb of said user relative to 
said support housing while said support housing is neld by said hand of said user; 

a first sensor coupled to said arm member ibr sensing movement of said arm member 
along said arcuate path; and \ 

a second sensor coupled to said contact member for sensing linear movement of said 
contact member along said arm member. \ 



80. (new) A handheld device as recited in claim 79 wheWn said sensors are operative to 
provide positioning signals which control a positioning of a cursor on a display device of a 
computer in communication with said handheld apparatus. \ 




81. (new) A handheld device as recited in claim 80 furthqr comprising at least one 
actuator coupled to said arm member to output forces about said pivot point, wherein said forces 
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facilitate the selection of options or icons displayed on said display device based on feedback 
signals generatedtjy an application running on said computer. 

(new) A iiandheld device as recited in claim 79 further comprising a third sensor 
coupled to said arm rnember, said third sensor detecting a downward pressire on said contact 
member and in response thereto generating a signal for implementing a predetermined function. 

(new) A handhelci device as recited in claim 79 wherein said device is capable of 
being operated with one hand of a user. 
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